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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform modified illumination 
such as the zonal illumination, four-pole illumination, etc., while 
the light loss at an aperture stop is suppressed satisfactorily. 

SOLUTION: In the optical path between a first optical integrator 
3 and a second optical integrator 7, a prism optical system 4 and 
5, which forms a plurality of irradiated areas which deviate from 
a reference optical axis AX with respect to the incident surface of 
the second optical integrator 7, based on luminous fluxes from 
many first light sources formed by means of the first optical 
integrator 3 is positioned. The optical system 4 and 5 is 
constituted in such a way that the positions of the irradiated areas 
are adjustable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 


DE TAI LE D DESC R I PTION 
[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] this invention relates to the suitable lighting 
optical equipment for the projection aligner for especially manufacturing a semiconductor device 
etc. at a lithography process about the aligner equipped with lighting optical equipment and this 
lighting optical equipment. 

[ 0002 ] 

[Description of the Prior Art] In this kind of aligner, incidence of the flux of light injected from the 
light source is carried out to a fly eye lens, and it forms the secondary light source which becomes 
the posterior focal plane from many light source images. After the flux of light from the secondary 
light source is restricted through the aperture diaphragm arranged near the posterior focal plane of 
a fly eye lens, incidence of it is carried out to a condenser lens. An aperture diaphragm restricts to 
the configuration of the secondary light source, the configuration of a request of a size, or a size 
according to desired lighting conditions (exposure conditions). 

[0003] The flux of light condensed by the condenser lens illuminates in superposition the mask 
with which the predetermined pattern was formed. Image formation of the light which penetrated 
the pattern of a mask is carried out on a wafer through a projection optical system. In this way, on 
a wafer, projection exposure (imprint) of the mask pattern is carried out. In addition, it is 
indispensable.to integrate highly the pattern formed.in the mask and to imprint this detailed pattern 
correctly on a wafer to obtain a uniform illumination distribution on a wafer. 

[0004] In recent years, the technology of changing the size of the secondary light source formed of 
a fly eye lens, and changing the coherency sigma of lighting (**** of the diameter of sigma= 
aperture diaphragm / projection optical system) attracts attention by changing the size of opening 
of the aperture diaphragm arranged at the injection side of a fly eye lens. Moreover, by setting up 
the configuration of opening of the aperture diaphragm arranged at the injection side of a fly eye 
lens the shape of zona orbicularis, and in the shape of 4 holes, the configuration of the secondary 
light source formed of a fly eye lens is restricted the shape of zona orbicularis, and in the shape of 
4 holes, and the technology of raising the depth of focus and resolution of a projection optical 
system attracts attention. 

[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the conventional 
technology, in order to restrict the configuration of the secondary light source the shape of zona 
orbicularis, and in the shape of 4 holes and to perform deformation lighting (4 very zona- 
orbicularis deformation lighting and deformation lighting), the aperture diaphragm which has 
opening of the shape of the shape of zona orbicularis or 4 holes restricts the flux of light from the 
comparatively big secondary light source formed in the shape of a rectangle of the fly eye lens. If it 
puts in another way, with the zona-orbicularis deformation lighting or 4 pole deformation lighting 
in the conventional technology, the considerable portion of the flux of light from the secondary 
light source will be covered by the aperture diaphragm, and will not contribute to lighting 
(exposure). Consequently, there was un-arranging [ that the illuminance on a mask and a wafer fell 
and the throughput as an aligner also fell by the optical loss in an aperture diaphragm ]. 

[0006] this invention is made in view of the above-mentioned technical problem, and it aims at 
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offering the aligner equipped with the lighting optical equipment and this lighting optical 
equipment which can perform deformation lighting like zona-orbicularis lighting or 4 pole 
lighting, stopping the optical loss in an aperture diaphragm good 
[0007] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, in the 1 st 
invention of this invention the 1st which consists of mucfr light sources based on the flux of light 
from the light source means and this light source means for supplying the flux of light -- the [ for 
forming much light sources ] - with 1 optical integrator the [ this ] - the 1st formed by 1 optical 
integrator — the 2nd which consists of much light sources more based on the flux of light from the 
light source — the [ for forming much light sources ] — with 2 optical integrator In lighting optical 
equipment equipped with the capacitor optical system for condensing much flux of lights from the 
light source, and illuminating an irradiated plane the [this ] - the 2nd formed by 2 optical 
integrator - the [ aforementioned ] - the [ 1 optical integrator and / aforementioned ] - in the 
optical path between 2 optical integrators A large number are based on the flux of light from the 
light source, the [ aforementioned ] - the 1st formed by 1 optical integrator - the 
[ aforementioned ] -- the prism optical system which forms two or more irradiation fields which 
earned out eccentricity to the criteria optical axis about the plane of incidence of 2 optical 
integrator is arranged, and the lighting optical equipment characterized by constituting the 
aforementioned prism optical system possible [ adjustment of the position of two or more 
aforementioned irradiation fields ] is offered 

[0008] According to the desirable mode of the 1 st invention, the aforementioned prism optical 
system It has 2 pnsm member, the order from a light source side - the 1st prism - the [ a member 
and ] — the aforementioned 1st prism member It has a injection side with the refracting interface 
formed in the concave towards the aforementioned irradiated plane side, the aforementioned 2nd 
prism member Having two or more angle-of-deviation prism formed possible [ an inclination ] to 
the aforementioned criteria optical axis, while being arranged at the circumference of the 
aforementioned criteria optical axis, the aforementioned angle-of-deviation prism has the plane of 
incidence which has a refracting interface in the aforementioned light source side, and the injection 
side which has a flat surface in the aforementioned irradiated plane side. 

[0009] Moreover, in the 2nd invention of this invention, the aligner characterized by having the 
lighting optical equipment of the 1st invention and the projection optical system for carrying out 
projection exposure of the pattern of the mask arranged on the aforementioned irradiated plane at a 
photosensitive substrate is offered. 

[0010] Moreover, in the 3rd invention, the manufacture method of the semiconductor device 
characterized by including the process which exposes the pattern of the mask arranged on the 
aforementioned irradiated plane on a photosensitive substrate using the lighting optical equipment 
of the 1 st invention is offered 
[0011] 

[Embodiments of the Invention] In this invention, prism optical system is arranged in the optical 
path between two optical integrators like a fly eye lens. This prism optical system forms two or 
more irradiation fields which carried out eccentricity to the criteria optical axis about the plane of 
incidence of the 2nd fly eye lens based on the flux of light from the light source of a large number 
formed of the 1st fly eye lens. Moreover, prism optical system is constituted so that the position of 
two or more irradiation fields formed in the plane of incidence of the 2nd fly eye lens can be 
adjusted. 


[0012] concrete - prism optical system - the order from a light source side — the 1st prism — the 
[ a member and ] -- it has 2 prism member Here, the 1st prism member has a injection side with 
the refracting interface formed in the concave towards the irradiated plane side. On the other hand, 
while the 2nd prism member is arranged at the circumference of a criteria optical axis, it has two 
or more angle-of-deviation prism formed possible [ an inclination ] to the criteria optical axis, arid 
each angle-of-deviation prism has the plane of incidence which has a refracting interface in a light 
source side, and the injection side which has a flat surface in an irradiated plane side. 

[0013] four refracting interfaces in which the injection side of a member is formed by the 
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pyramidal surface of a symmetrical right square drill about a criteria optical axis the 1st prism 
according to the still more concrete example of composition -- having — the 2nd prism — a 
member it is constituted possible [ an inclination ] so that four inner angle-of-deviation prism 
may become symmetrical about a criteria optical axis Consequently, a member and four irradiation 
fields which carried out eccentricity to the plane of incidence of the 2nd fly eye lens to the criteria 
optical axis by operation of a member the 2nd prism are formed in a predetermined position the 1st 
prism, respectively. In this way, the so-called 4 pole deformation lighting can be performed by 
setting up the aperture diaphragm which has 4 hole-like opening near the posterior focal plane of 
the 2nd fly eye lens. In this case, there is very little flux of light covered by the aperture diaphragm 
among the injection flux of lights from the secondary light source formed through the 2nd fly eye 
lens, and 4 pole deformation lighting can be performed, stopping the optical loss in an aperture 
diaphragm good. 

[0014] the [ moreover, / the focal distance of the relay optical system arranged in the optical path 
between two fly eye lenses, and ] — the size of the irradiation field formed in the plane of 
incidence of the 2nd fly eye lens can be changed by changing at least one side of the focal 
distances of 1 fly eye lens Furthermore, the center position of the irradiation field formed in the 
plane of incidence of the 2nd fly eye lens can be changed by changing the inclination of each 
angle-of-deviation prism of a member the 2nd prism. If it puts in another way, the parameter of 4 
pole deformation lighting can be changed by easy operation, stopping the optical loss in an 
aperture diaphragm good. 

[0015] the refracting interface in which the injection side of a member is formed by the conical 
surface of a symmetrical cone about a criteria optical axis the 1st prism according to still more 
nearly another concrete example of composition — having — the 2nd prism -- a member — it is 
constituted possible [ an inclination ] so that at least four inner angle-of-deviation prism may 
become symmetrical about a criteria optical axis Consequently, the 1st prism, a member and at 
least four irradiation fields which earned out eccentricity to the plane of incidence of the 2nd fly 
eye lens to the criteria optical axis by operation of a member the 2nd prism align in the shape of 
zona orbicularis mostly, and it is formed. In this way, the so-called zona-orbicularis deformation 
lighting can be performed by setting up the aperture diaphragm which has zona-orbicularis-like 
opening near the posterior focal plane of the 2nd fly eye lens. The parameter of zona-orbicularis 
deformation lighting can be changed stopping the optical loss in an aperture diaphragm good by 
easy operation, while being able to perform zona-orbicularis deformation lighting, stopping the 
optical loss in an aperture diaphragm good also in this case. 

[0016] As mentioned above, with the lighting optical equipment of this invention, deformation 
lighting like zona-orbicularis lighting or 4 pole lighting can be performed, stopping the optical loss 
in an aperture diaphragm good. In addition, the parameter of deformation lighting can be changed 
by easy operation, stopping the optical loss in an aperture diaphragm good. Therefore, in the 
aligner incorporating the lighting optical equipment of this invention, the kind and parameter of 
deformation lighting can be changed suitably, and the resolution and the depth of focus of the 
projection optical system suitable for the detailed pattern which should carry out exposure 
projection can be obtained. Consequently, good high projection exposure of a throughput can be 
performed under a high exposure illuminance and good exposure conditions. Moreover, by the 
manufacture method of a semiconductor device including the process which exposes the pattern of 
the mask arranged on an irradiated plane using the lighting optical equipment of this invention on 
a photosensitive substrate, since projection exposure can be performed under good exposure 
conditions, a good semiconductor device can be manufactured. 

[0017] The example of this invention is explained based on an accompanying drawing. Drawing 1 
is drawing showing roughly the composition of the aligner equipped with the lighting optical 
equipment concerning the example of this invention. In drawing 1 , the X-axis is set [ the Z-axis ] 
up iri the direction perpendicular to the space of drawing 1 for the Y-axis in a field perpendicular 
to. an optical axis AX in the direction parallel to the space of drawing 1 in a field perpendicular to 
an optical axis AX in parallel with the optical axis AX of an aligner, respectively. 

[0018] The aligner of drawing 1 is equipped with the excimer laser which supplies wavelength 
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(248nm or 193nm) of light as the light source 1 for supplying exposure light. Incidence of the flux 
of light injected from the light source 1 is carried out to the beam expander 2 which consists of 
cylindrical lenses 2a and 2b of a couple. Each cylindrical lenses 2a and 2b have negative refractive 
power and negative positive refractive power in the space of drawing 1 (inside of YZ flat surface), 
respectively, and function as a plane-parallel plate in the field which intersects perpendicularly 
with space including an optical axis AX (inside of XZ flat surface). Therefore, the flux of light 
which earned out incidence to the beam expander 2 is expanded in the space of drawing 1 , and 
after being orthopedically operated by the flux of light which has the cross section of a 
predetermined configuration, incidence of it is carried out to the 1st fly eye lens 3 as an optical 
integrator. 

[0019] The flux of light which carried out incidence to the 1st fly eye lens 3 is divided in two 
dimensions by two or more lens elements which constitute the 1st fly eye lens 3, and forms two or 
more light source images which correspond to the number of lens elements at the posterior focal 
plane. The flux of light from two or more light source images formed in the posterior focal plane 
of the 1 st fly eye lens 3 illuminates the 2nd fly eye lens 7 as an optical integrator in superposition, 
after the pyramid prism 4, the angle-of-deviation prism aggregate 5, and a focal distance mind the 
adjustable relay optical system 6. In addition, about the composition and an operation of the 
pyramid prism 4 and the angle-of-deviation prism aggregate 5, it mentions later. 

[0020] The flux of light which carried out incidence to the 2nd fly eye lens 7 is divided in two 
dimensions by two or more lens elements which constitute the 2nd fly eye lens 7, and the 
secondary light source which consists of a number of light source images expressed with the 
product of the number of the lens elements of the 1st fly eye lens 3 and the number of the lens 
elements of the 2nd fly eye lens 7 to the posterior focal plane is formed. After the flux of light 
from the secondary light source formed in the posterior focal plane of the 2nd fly eye lens 7 is 
restricted through the aperture diaphragm 8 arranged in the near, incidence of it is carried out to 
the capacitor optical system 9. 

[0021] An aperture diaphragm 8 has two or more openings from which the configuration formed 
in the shape of a periphery on the turret (rotor plate) which can rotate to the circumference of a 
predetermined axis parallel to an optical axis AX, or a size differs. That is, opening of the circle 
.configuration from which a size differs, opening of the shape of zona orbicularis from which a size 
and a configuration differ (in a circle), opening of the shape of 4 holes from which a size and a 
configuration differ, etc. are formed in the turret of an aperture diaphragm 8 if needed. Therefore, 
the configuration or size of the secondary light source formed through the 2nd fly eye lens 7 is 
restricted to a desired configuration or a desired size by rotating the turret of an aperture 
diaphragm 8 and setting up a desired configuration or opening of a size in a lighting optical path. 
[0022] The light from the secondary light source restricted to a desired configuration or a desired 
size by the aperture diaphragm 8 carries out uniform lighting of the mask 10 with which the 
predetermined pattern was formed in superposition, after receiving a condensing operation of the 
capacitor optical system 9. The flux of light which penetrated the pattern of a mask 10 forms the 
image of a mask pattern through a projection optical system 11 on the wafer 12 which is a 
photosensitive substrate. In this way, the pattern of a mask 10 is serially exposed by each exposure 
field of a wafer 12 by performing projection exposure, carrying out drive control of the wafer 12 in 
two dimensions into the flat surface (XY flat surface) which intersects perpendicularly with the 
optical axis AX of a projection optical system 11. 

[0023] Drawing 2 is drawing showing roughly the composition from the 1st fly eye lens 3 of 
drawin g 1 to the 2nd fly eye lens 7, and (a) shows the composition of each angle-of-deviation 
prism with which (c) constitutes the angle-of-deviation prism aggregate 5 for the 2nd state where 
(b) performs 4 pole deformation lighting for the 1st state of performing minor diameter opening 
lighting, respectively. Moreover, drawing 3 is drawing explaining an operation with the pyramid 
prism 4 and the angle-of-deviation prism aggregate 5, and (a) shows [ (b) ] the 2nd state 
corresponding to drawing 2 (b) for the 1st state corresponding to drawing 2 (a), respectively. 

[0024] First, reference of drawing 2 (a) and (b) forms the field by the side of the light source of the 
pyramid prism 4 in the plane perpendicular to an optical axis AX. Moreover, the field by the side 
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of the mask of the pyramid prism 4 consists of four refracting interfaces 4a-4d, and, on the whole, 
is formed in the shape of a pyramid concave surface toward the mask side. Furthermore, four 
refracting interfaces 4a-4d are equivalent to the detail at the pyramidal surface (side except a base) 
of the right square drill which carries out the vertex of one on an optical axis AX, and has four 
ridgelines along with the X-axis and a Y-axis. That is, four refracting interfaces 4a-4d are 
equivalent to the pyramidal surface of a symmetrical right square drill about the optical axis AX. 
[0025] Moreover, the angle-of-deviation prism aggregate 5 consists of four angle-of-deviation 
prism 5a-5d which countered four refracting interfaces 4a-4d of the pyramid prism 4, and has been 
symmetrically arranged about an optical axis AX. As shown in drawing 2 (c), on the whole, each 
angle-of-deviation prism 5a-5d is formed in the shape of a rectangle, and has the angle of deviation 
(namely, angle which a field and a refracting interface perpendicular to an optical axis AX make) 
of each refracting interface of the pyramid prism 4, and the angle of deviation of the same angle. 
Therefore, in the 1st state of drawing 2 (a), the refracting interface by the side of the angle-of- 
deviation prism [ 5a-5d ] light source is parallel to the refracting interfaces 4a-4d which the 
pyramid prism 4 counters respectively, and both the fields by the side of an angle-of-deviation 
prism [ 5a-5d ] mask are perpendicular to an optical axis AX. 

[0026] On the other hand, only in the predetermined angle, in the 2nd state of drawing 2 (b), the 
angle-of-deviation prism 5a-5d leans from the 1st state symmetrically about the optical axis AX. 
The refracting interface by the side of the angle-of-deviation prism [ 5a-5d ] light source becomes 
less parallel to the refracting interfaces 4a-4d which the pyramid prism 4 counters, and the field by 
the side of an angle-of-deviation prism [ 5a-5d ] mask is consequently, less perpendicular to an 
optical axis AX. 

[0027] Incidence of the chief ray of the injection light from the light source image formed through 
the 1 st fly eye lens 3 here when drawing 3 (a) corresponding to the 1 st state of drawing 2 (a) was 
referred to is carried out to the pyramid prism 4 in parallel with an optical axis AX. The chief ray 
which earned out incidence to the pyramid prism 4 in parallel with an optical axis AX is refracted, 
respectively by the refracting interface of the pyramid prism 4, and the refracting interface of the 
angle-of-deviation prism aggregate 5. However, in the 1st state, as mentioned above, since the 
refracting interface of the pyramid prism 4 and the refracting interface of the angle-of-deviation 
prism aggregate 5 are mutually parallel, the chief ray through the pyramid prism 4 and the angle- 
of-deviation prism aggregate 5 becomes parallel to an optical axis AX again, and is injected. 

[0028] Incidence of the chief ray injected in parallel with an optical axis AX is carried out to the 
center (intersection of an optical axis AX and plane of incidence) of the plane of incidence of the 
2nd fly eye lens 7 through the relay optical system 6 from the angle-of-deviation prism aggregate 
5. In this way, as shown in drawing 4 , the irradiation field 41 (the slash in drawing shows) of the 
cross-section configuration of the lens element of the 1st fly eye lens 3 and the shape of a rectangle 
with comparatively small size which is similarity is formed in the center of the plane of incidence 
of the 2nd fly eye lens 7. That is, the focal distance of the relay optical system 6 is set up so that 
the size of the irradiation field 41 formed in the plane of incidence of the 2nd fly eye lens 7 may 
become comparatively small 1st in the state of drawing 2 (a). 

[0029] In addition, although drawing 2 - drawing 4 show the typical gestalt which made division 
of each fly eye lens extremely coarse for clear-izing of a drawing, each fly eye lens consists of 
many lens elements in fact. Therefore, in drawing 4 , incidence of the irradiation field 41 formed in 
the plane of incidence of the 2nd fly eye lens 7 is carried out to many lens elements. This point is 
the same also in other related drawings. 

[0030] In this case, the whole secondary light source configuration formed in the posterior focal 
plane of the 2nd fly eye lens 7 is equivalent to the whole irradiation field 41 configuration formed 
in the plane of incidence of the 2nd fly eye lens 7. Therefore, as shown in drawing 4 , by setting up 
the small circular opening 42 of the diameter of opening .corresponding to the whole secondary 
light source configuration formed in the posterior focal plane of the 2nd fly eye lens 7 in the 1st 
state in a lighting optical path, the configuration of the secondary light source can be restricted to 
the small circle configuration of a path, and the so-called minor diameter opening lighting can be 
performed. In this case, there is very little flux of light covered by the aperture diaphragm 8 among 
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the injection flux of lights from the secondary light source, and it can stop the optical loss in an 
aperture diaphragm 8 good. 

[0031] On the other hand, if drawing 3 (b) corresponding to the 2nd state of drawing 2 (b) is 
referred to, although incidence of the chief ray of the injection light from the light source image 
formed through the 1st fly eye lens 3 will be carried out to the pyramid prism 4 in parallel with an 
optical axis AX Since the refracting interface of the pyramid prism 4 and the refracting interface of 
the angle-of-deviation prism aggregate 5 are not parallel, to an optical axis AX, the chief ray 
through the pyramid prism 4 and the angle-of-deviation prism aggregate 5 inclines, and is injected. 
The chief ray which furthermore minded the pyramid prism 4 and the angle-of-deviation prism 
aggregate 5 since it was set to it so that it might become small as the interval of the refracting 
interface of the pyramid prism 4 and the refracting interface of the angle-of-deviation prism 
aggregate 5 separated in the detail from the optical axis AX is injected along the direction 
separated from an optical axis AX to a radial. 

[0032] Therefore, incidence of the chief ray injected from the angle-of-deviation prism aggregate 5 
is earned out to the position distant from the center of the plane of incidence of the 2nd fly eye 
lens 7 along with four'radial-axis lines which inclined only 45 degrees to the X-axis and the Y-axis 
in the plane of incidence of the 2nd fly eye lens 7, respectively through the relay optical system 6. 

In this way, as shown in drawing 5 , the irradiation fields 51 -54 of the shape of a rectangle with 
comparatively small size are formed in the plane of incidence of the 2nd fly eye lens 7 by the 
cross-section configuration of the lens element of the 1st fly eye lens 3, and similarity, that is 
Drawing 4 and <A HREF="/Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=lE_N/;»=8;? 
9?///&N0001=136&N0552=9&N0553=000007" If the comparison reference of 
TARGET="tjitemdrw"> drawing 5 is carried out From the 1st parallel state, each refracting 
interface of the pyramid prism 4 and each refracting interface of the angle-of-deviation prism 
aggregate 5 By changing to the 2nd state where only the predetermined angle inclined 
symmetrically about the optical axis AX, each refracting interface of the angle-of-deviation prism 
aggregate 5 to each refracting interface of the pyramid prism 4 The irradiation field 41 currently 
formed in the center of the plane of incidence of the 2nd fly eye lens 7 carries out a parallel 
displacement toward four comers of the plane of incidence, and four irradiation fields 51-54 are 
formed. 

[0033] In this case, the whole secondary light source configuration formed in the posterior focal 
plane of the 2nd fly eye lens 7 is equivalent to the whole irradiation field 51-54 configuration of 
the shape of 4 poles formed in the plane of incidence of the 2nd fly eye lens 7. therefore, the thing 
for which four small circular openings (4 hole-like opening) 55-58 are set up in a lighting optical 
path corresponding to the whole secondary light source configuration formed in the posterior focal 
plane of the 2nd fly eye lens 7 in the 2nd state as shown in drawing 5 — the configuration of the 
secondary light source — the shape of 4 holes — restricting — 4 [ so-called ] — deformation lighting 
can be performed very much There is very little flux of light covered by the aperture diaphragm 8 
among the injection flux of lights from the secondary light source also in this case, and it can stop 
the optical loss in an aperture diaphragm 8 good. 

[0034] By the way, by changing the focal distance of the relay optical system 6 suitably 1st in the 
state of drawing 2 (a), as shown in drawing 6 , the big irradiation field 61 of size can be formed in 
the plane of incidence of the 2nd fly eye lens 7. In this case, by setting up the big circular opening 
62 of the diameter of opening in a lighting optical path corresponding to the secondary light source 
formed according to the irradiation field 61 in the posterior focal plane of the 2nd fly eye lens 7, 
the configuration of the secondary light source can be restricted to the big circle configuration of a 
path, and the so-called major-diameter opening lighting can be performed. There is very little flux 
of light covered by the aperture diaphragm 8 among the injection flux of lights from the secondary 
light source also in this case, and it can stop the optical loss in an aperture diaphragm 8 good. 

Thus, only by changing the focal distance of the relay optical system 6 in the 1st state, the size of 
the secondary light Source restricted to the circle configuration can be changed stopping the optical 
loss in an aperture diaphragm 8 good, and the lighting coherency suitable for the pattern which 
should carry out exposure projection can be obtained. 
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[0035] Moreover, the center position of the irradiation fields 51-54 formed in the plane of 
incidence of the 2nd fly eye lens 7 can be changed by changing suitably the inclination of the 
refracting interface of the angle-of-deviation prism a gg regate 5 to the refracting interface of the 
pyramid prism 4 in the 2nd state of drawing 3 (a). Furthermore, as mentioned above, the size of the 
irradiation fields 51-54 formed in the plane of incidence of the 2nd fly eye lens 7 can be changed 
by changing the focal distance of the relay optical system 6 suitably. In this case, the parameter 
(the size and the center position of an irradiation field) of 4 pole deformation lighting can be 
changed by setting up 4 hole-like opening corresponding to the size and the center position of the 
irradiation fields 51-54 in a lighting optical path. Thus, changing suitably the inclination of the 
refracting interface of the angle-of-deviation prism aggregate 5 to the refracting interface of the 
pyramid prism 4 in the 2nd state, or stopping the optical loss in an aperture diaphragm 8 good only 
by changing the focal distance of the relay optical system 6 suitably, the parameter of 4 pole 
deformation lighting can be changed and the resolution and the depth of focus of the projection 
optical system suitable for the detailed pattern which should carry out exposure projection can be 
obtained. 

[0036] Drawing 7 is drawing explaining the drive for leaning symmetrically the refracting 
interface of the angle-of-deviation prism aggregate 5 about an optical axis AX, (a) is the side 
elevation of a drive and (b) is drawing showing the physical relationship of the angle-of-deviation 
prism aggregate 5 and the pyramid prism 4 along with an optical axis, in addition — drawing 7 (b) - 
- a clear-izing of a drawing sake — the inside of the component of a drive -- a rod — a member — 
illustration of elements other than 500 is omitted 

[0037] the rod arranged so that the drive shown in drawing 7 may be prolonged along with an 
optical axis AX — it has the member 500 a rod -- a member 500 -- the longitudinal axis (namely, 
optical axis AX) — meeting — sliding — free — a presser foot — the member 501 is attached this 
presser foot -- a member 501 — four arms — the Members [ 502a-502d ] end is pivoted moreover, 
four arms — ******** pivoting of the Members [ 502a-502d ] other end is carried out in the 
predetermined position of the field by the side of an angle-of-deviation prism [ which constitutes 
the angle-of-deviation prism aggregate 5 / 5a-5d ] mask As mentioned above, the drive shown in 
drawing 7 has symmetrical structure about an optical axis AX, in order to lean symmetrically the 
refracting interface of the angle-of-deviation prism aggregate 5 about an optical axis AX. 

[0038] therefore — for example, — if it presses down to the position shown with a dashed line from 
the position shown as a solid line in drawing 7 and a member 501 is slid with a suitable actuator 
(un-illustrating) — four arms — Members 502a-502d will be in the state where it opened to the 
position shown with a dashed line from the position shown by the drawing solid line 
Consequently, the angle-of-deviation prism 5a-5d of the angle-of-deviation prism aggregate 5 
drives to the position shown with a dashed line from the position shown by the drawing solid line. 
In this way, only a desired angle can lean symmetrically the refracting interface of the angle-of- 
deviation prism aggregate 5 about an optical axis AX with a simple drive. 

[0039] As mentioned above, in the 1st state where each refracting interface of the angle-of- 
deviation prism aggregate 5 was kept parallel to each refracting interface of the pyramid prism 4, 
stopping the optical loss in an aperture diaphragm 8, good, only by changing the focal distance of 
the relay optical system 6 suitably, the size of the secondary light source restricted to the circle 
configuration can be changed, and the lighting coherency suitable for the pattern which should 
carry out exposure projection can be obtained in this example. In the 2nd state where each 
refracting interface of the angle-of-deviation prism aggregate 5 was leaned to each refracting 
interface of the pyramid prism 4, moreover, only by changing suitably the inclination of the 
refracting interface of the angle-of-deviation prism aggregate 5, or changing the focal distance of 
the relay optical system 6 suitably Stopping the optical loss in an aperture diaphragm 8 good, the 
parameter of 4 pole deformation lighting can be changed and the resolution and the depth of focus 
of the proj ection optical system suitable for the detailed pattern which, should carry out. exposure 
projection can be obtained. 

[0040] Drawing 8 is drawing explaining the 1st modification, and is drawing showing the physical 
relationship of the cone prism 40 and the angle-of-deviation prism aggregate 50 which have been 
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arranged along with an optical axis. Although the 1st modification has an above-mentioned 
example and above-mentioned analogous composition, it is different from the example only with 
the above-mentioned point that the angle-of-deviation prism aggregate 50 which replaces with the 
angle-of-deviation prism aggregate 5 which it replaces with the pyramid prism 4, and the cone 
prism 40 is arranged, and consists of four angle-of-deviation prism, and consists of eight angle-of- 
deviation prism is arranged. Hereafter, the 1st modification is explained paying attention to 
difference with an above-mentioned example. 

[0041] In the 1st modification, the field by the side of the light source of the cone prism 40 is 
formed in the plane perpendicular to an optical axis AX like the field by the side of the light source 
of the pyramid prism 4 of an example. Moreover, the field by the side of the mask of the cone 
prism 40 is formed in the shape of a cone concave surface toward the mask side. Furthermore, the 
refracting interface by the side of the mask of the cone prism 40 is equivalent to the detail about 
the optical axis AX at the conical surface (side except a base) of a symmetrical cone. Moreover, 
the angle-of-deviation prism aggregate 50 consists of eight angle-of-deviation prism 50a-50h 
symmetrically arranged about an optical axis AX. As shown in drawing 8 , on the whole, each 
angle-of-deviation prism 50a-50h is formed in the shape of a triangle, and has the angle of 
deviation (namely, angle which a field and a refracting interface perpendicular to an optical axis 
AX make) of the refracting interface which the cone prism 40 counters, and the angle of deviation 
of the almost same angle. 

[0042] Therefore, in the 1st state, the refracting interface by the side of the angle-of-deviation 
prism [ 50a-50h ] light source is almost parallel to the refracting interface which the cone prism 40 
counters respectively, and both the fields by the side of an angle-of-deviation prism [ 50a-50h ] 
mask are perpendicular to an optical axis AX. In this way, 1st in the state of the 1st modification, 
the irradiation field of the cross-section configuration of the lens element of the 1st fly eye lens 3 
and the shape of a rectangle with comparatively small size which is similarity mostly is formed at 
the center of the plane of incidence of the 2nd fly eye lens 7 almost like the 1st state of an 
example. 

[0043] On the other hand, only in a predetermined angle, in the 2nd state, the angle-of-deviation 
prism 50a-50h inclines from the 1st state symmetrically about an optical axis AX. Only the 
refracting interface which, as for the refracting interface by the side of the angle-of-deviation prism 
[ 50a-50h ] light source, the cone prism 40 counters, and a predetermined angle incline, and 
become consequently, less perpendicular [ the field by the side of an angle-of-deviation prism / 
50a-50h / mask ] to an optical axis AX. Therefore, incidence of the light injected from the angle- 
of-deviation prism aggregate 50 is carried out to the position distant from the center of the plane of 
incidence of the 2nd fly eye lens 7 along with eight radial-axis lines which inclined only 0 times 
and 45 degrees to the X-axis and the Y-axis in the plane of incidence of the 2nd fly eye lens 7, 
respectively through the relay optical system 6. 

[0044] In this way, 2nd in the state of the 1st modification, as shown in drawing 9 , in the plane of 
incidence of the 2nd fly eye lens 7, the irradiation fields 91-98 of the shape of a rectangle with 
comparatively small size are mostly formed by similarity with the cross-section configuration of 
the lens element of the 1st fly eye lens 3. That is, by changing from the 1st state to the 2nd state, 
the irradiation field currently formed in the center of the plane of incidence of the 2nd fly eye lens 
7 carries out a parallel displacement along with eight radial-axis lines, and, on the whole, eight 
irradiation fields 91-98 are formed in the shape of a periphery. 

[0045] In this case, the whole secondary light source configuration formed in the posterior focal 
plane of the 2nd fly eye lens 7 is equivalent to the whole irradiation field 91-98 configuration 
formed in the plane of incidence of the 2nd fly eye lens 7. Therefore, as shown in drawing 9 , by 
setting up the zona-orbicularis-like opening 99 in a lighting optical path corresponding to the 
whole secondary light source configuration formed in the posterior focal plane of the 2nd fly eye 
lens 7 in the 2nd state, the configuration of the secondary light source can be restricted in the shape 
of zona orbicularis, and the so-called zona-orbicularis deformation lighting can be performed. 

There is very little flux of light covered by the aperture diaphragm 8 among the injection flux of 
lights from the secondary light source also in this case, and it can stop the optical loss in an 
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aperture diaphragm 8 good. 

[0046] Moreover, the center position of the irradiation fields 91-98 formed in the plane of 
incidence of the 2nd fly eye lens 7 can be changed by changing suitably the inclination of the 
refracting interface of the angle-of-deviation prism aggregate 50 to the refracting interface of the 
cone prism 40 in the 2nd state of the 1st modification. Furthermore, the size of the irradiation 
fields 91-98 formed in the plane of incidence of the 2nd fly eye lens 7 can be changed by changing 
the focal distance of the relay optical system 6 suitably. If it puts in another way, in the 2nd state of 
the 1st modification, changing suitably the inclination of the refracting interface of the angle-of- 
deviation prism aggregate 50, or stopping the optical loss in an aperture diaphragm 8 good only by 
changing the focal distance of the relay optical system 6 suitably, the parameter of zona-orbicularis 
deformation lighting can be changed and the resolution and the depth of focus of the projection 
optical system suitable for the detailed pattern which should carry out exposure projection can be 
obtained. 

[0047] Drawing 10 is drawing explaining the 2nd modification, and is drawing showing the 
physical relationship of the mountain configuration prism 104 and the angle-of-deviation prism 
aggregate 105 which have been arranged along with an optical axis. The 2nd modification is 
different from the example only with the above-mentioned point that the angle-of-deviation prism 
aggregate 105 which replaces with the angle-of-deviation prism aggregate 5 which the mountain 
configuration prism 104 which replaces with the pyramid prism 4 which has four refracting 
interfaces, and has two refracting interfaces although it has an above-mentioned example and 
above-mentioned analogous composition is arranged, and consists of four angle-of-deviation 
prism, and consists of two angle-of-deviation prism is arranged. Hereafter, the 2nd modification is 
explained paying attention to difference with an above-mentioned example. 

[0048] In the 2nd modification, the field by the side of the light source of the mountain 
configuration prism 104 is formed in the plane perpendicular to an optical axis AX like the field 
by the side of the light source of the pyramid prism 4 of an example. Moreover, the field by the 
side of the mask of the mountain configuration prism 104 consists of refracting interfaces 104a 
and 104b of two symmetrical planes about the X-axis (or Y-axis) which intersects perpendicularly 
with an optical axis AX, and, on the whole, is formed in the concave toward the mask side. 
Moreover, the angle-of-deviation prism aggregate 105 consists of two angle-of-deviation prism 
105a and 105b symmetrically arranged about the X-axis (or Y-axis). As shown in drawing 10 , on 
the whole, each angle-of-deviation prism 105a and 105b is formed in the shape of a rectangle, and 
has the angle of deviation (namely, angle which a field and a refracting interface perpendicular to 
an optical axis AX make) of the refracting interface which the mountain configuration prism 104 
counters, and the angle of deviation of the same angle. 

[0049] Therefore, in the 1st state, the refracting interface by the side of the light source of the 
angle-of-deviation prism 105a and 105b is parallel to the refracting interfaces 104a and 104b 
which the mountain configuration prism 104 counters respectively, and both the fields by the side 
of the mask of the angle-of-deviation prism 105a and 105b are perpendicular to an optical axis 
AX. In this way, 1st in the state of the 1st modification, the irradiation field of the cross-section 
configuration of the lens element of the 1st fly eye lens 3 and the shape of a rectangle with 
comparatively small size which is similarity is formed at the center of the plane of incidence of the 
2nd fly eye lens 7 like the 1st state of an example. 

[0050] On the other hand, only in a predetermined angle, in the 2nd state, the angle-of-deviation 
prism 105a and 105b inclines from the 1st state symmetrically about the X-axis (or Y-axis). Only 
the refracting interfaces 104a and 104b which, as for the refracting interface by the side of the light 
source of the angle-of-deviation prism 105a and 105b, the mountain configuration prism 104 
counters, and a predetermined angle incline, and become consequently, less perpendicular [ the 
field by the side of the mask of the angle-of-deviation prism 105a and 105b ] to an optical axis 
AX. Therefore, incidence of the light injected from the angle-of-deviation prism aggregate 105 is 
earned out to the position distant from the center of the plane of incidence of the 2nd fly eye lens 7 
along with two radial-axis lines which met the Y-axis (or X-axis) in the plane of incidence of the 
2nd fly eye lens 7 through the relay optical system 6. 
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[0051] In this way, 2nd in the state of the 1st modification, as shown in drawing 11 (a), in the 
plane of incidence of the 2nd fly eye lens 7, the irradiation fields 111 and 112 of the shape of a 
rectangle with comparatively small size are formed by the cross-section configuration of the lens 
element of the 1st fly eye lens 3, and similarity. That is, by changing from the 1st state to the 2nd 
state, the irradiation field currently formed in the center of the plane of incidence of the 2nd fly eye 
lens 7 carries out a parallel displacement along with two radial-axis lines, and along with a Y-axis 
(or X-axis), two irradiation fields 111 and 112 separate an interval, and are formed. 

[0052] In this case, the whole secondary light source configuration formed in the posterior focal 
plane of the 2nd fly eye lens 7 is equivalent to the whole irradiation field 111 and 112 
configuration formed in the plane of incidence of the 2nd fly eye lens 7. Therefore, deformation 
lighting which restricted the configuration of the secondary light source to the configuration of 
opening 113 can be performed by setting up the opening 113 of a configuration as shown in 
drawing 11 (b) corresponding to the whole secondary light source configuration formed in the 
posterior focal plane of the 2nd fly eye lens 7 in the 2nd state in a lighting optical path. There is 
very little flux of light covered by the aperture diaphragm 8 among the injection flux of lights from 
the secondary light source also in this case, and it can stop the optical loss in an aperture 
diaphragm 8 good. 

[0053] Moreover, the center position of the irradiation fields 111 and 112 formed in the plane of 
incidence of the 2nd fly eye lens 7 can be changed by changing suitably the inclination of the 
refracting interface of the angle-of-deviation prism aggregate 105 to the refracting interface of the 
mountain configuration prism 104 in the 2nd state of the 2nd modification. Furthermore, the size 
of the irradiation fields 111 and 112 formed in the plane of incidence of the 2nd fly eye lens 7 can 
be changed by changing the focal distance of the relay optical system 6 suitably. If it puts in 
another way, in the 2nd state of the 2nd modification, changing suitably the inclination of the 
refracting interface of the angle-of-deviation prism aggregate 105, or stopping the optical loss in 
an aperture diaphragm 8 good only by changing the focal distance of the relay optical system 6 
suitably, the parameter of deformation lighting can be changed and the resolution and the depth of 
focus of the projection optical system suitable for the detailed pattern which should carry out 
exposure projection can be obtained. 

[0054] As mentioned above, in an above-mentioned example and an above-mentioned 
modification, deformation lighting like zona-orbicularis lighting or 4 pole lighting can be 
performed, stopping the optical loss in an aperture diaphragm good. In addition, the parameter of 
deformation lighting can be changed changing suitably the inclination of the refracting interface of 
the angle-of-deviation prism aggregate, or stopping the optical loss in an aperture diaphragm good 
only by changing the focal distance of relay optical system suitably, and the resolution and the 
depth of focus of the projection optical system suitable for the detailed pattern which should carry 
out exposure projection can be obtained. Consequently, good high projection exposure of a 
throughput can be performed under a high exposure illuminance and good exposure conditions. 
[0055] Since the wafer which passed through the process (photolithography process) of exposure 
by the aligner of each example and a modification should pass the process to develop, a wafer 
process ends it through the process of the resist removal which removes the unnecessary resist 
after the process of etching which removes portions other than the developed resist, and the 
process of etching etc. And finally an end of a wafer process manufactures the semiconductor 
devices (LSI etc.) as a device like an actual erector through each process, such as printed dicing 
which cuts and chip-izes a wafer for every circuit, bonding which gives wiring etc. to each chip, 
and packaging which carries out packaging for every chip. 

[0056] In addition, although the above explanation showed the example which manufactures a 
semiconductor device according to the photolithography process in the wafer process which used 
the projection aligner, a liquid crystal display element, the thin film magnetic head, and image pck- 
up elements (CCD etc.) can be manufactured as a semiconductor device according to the 
photolithography process using the aligner. In this way, since projection exposure can be 
performed under good exposure conditions when manufacturing a semiconductor device using the 
lighting optical equipment of this invention, a good semiconductor device can be manufactured. 
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[0057] In addition, in an above-mentioned example and. an above-mentioned modification, in 
order to change the size (size) of the irradiation field formed in the plane of incidence of the 2nd 
fly eye lens 7, the focal distance uses the adjustable relay optical system 6. However, even if it 
uses Are relay optical system 6 of fixation of a focal distance, the size of the irradiation field 
formed in the plane of incidence of the 2nd fly eye lens 7 can be changed by changing the focal 
distance of the 1st fly eye lens 3. Moreover, while changing the focal distance of the relay optical 
system 6, the size of the irradiation field formed in the plane of incidence of the 2nd fly eye lens 7 
can also be changed by changing the focal distance of the 1st fly eye lens 3. In this case, in order to 
change the focal distance of the 1st fly eye lens 3, the composition which prepares two or more fly 
eye lenses from which a focal distance differs, and is set up in a lighting optical path by making 
one selected fly eye lens into the 1st fly eye lens 3 can be considered. 

[0058] Moreover, the above-mentioned example is performing circular opening lighting, where the 
pyramid prism 4 and the angle-of-deviation prism aggregate 5 are set up in a lighting optical path. 
However, if circular opening lighting is performed where the pyramid prism 4 and the angle-of- 
deviation prism aggregate 5 are set up in a lighting optical path, lighting efficiency will fall a little. 
Then, the pyramid prism 4 and the angle-of-deviation prism aggregate 5 can be constituted free 
[ insertion and detachment ] to a lighting optical path, and it can also be made to evacuate from a 
lighting optical path in the case of circular opening lighting. This point is the same also in other 
modifications. 

[0059] Furthermore, although the 1 st fly eye lens 3 and the pyramid prism 4 are constituted as 
another member, the 1 st fly eye lens 3 and the pyramid prism 4 can also consist of above- 
mentioned examples in one. This point is the same also in other modifications. Moreover, 
although the above-mentioned example explained this invention taking the case of the projection 
aligner equipped with lighting optical equipment, it is clear that this invention is applicable to the 
common lighting optical equipment for carrying out uniform lighting of the irradiated planes other 
than a mask. 

[0060] In addition, although each above example showed the example using the ArF excimer laser 
which supplies light with the KrF excimer laser and the wavelength of 193nm which supply light 
with the wavelength of 248nm as the light source, it cannot be overemphasized that this invention 
is applicable also to equipment equipped with the light sources other than this. For example, it is 
also possible to use the light source unit which consists of combination with the non-line type 
optical element which changes into the light of short wavelength 200nm or less the light from laser 
light sources, such as F2 laser which supplies light with the wavelength of 157nm, or the laser 
light source which supplies the light of predetermined wavelength, and its laser light source etc. as 
a light source means of this invention. 

[0061] 

[Effect of the Invention] As explained above, with the lighting optical equipment of this invention, 
deformation lighting like zona-orbicularis lighting or 4 pole lighting can be performed, stopping 
the optical loss in an aperture diaphragm good. In addition, the parameter of deformation lighting 
can be changed by easy operation, stopping the optical loss in an aperture diaphragm good. 

[0062] Therefore, in the aligner incorporating the lighting optical equipment of this invention, the 
kind and parameter of deformation lighting can be changed suitably, and the resolution and the 
depth of focus of the projection optical system suitable for the detailed pattern which should carry 
out exposure projection can be obtained. Consequently, good high projection exposure of a 
throughput can be performed under a high exposure illuminance and good exposure conditions. 
Moreover, by the manufacture method of a semiconductor device including the process which 
exposes the pattern of the mask arranged on an irradiated plane using the lighting optical 
equipment of this invention on a photosensitive substrate, since projection exposure can be 
performed under good exposure conditions, a good semiconductor device can be manufactured. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.In the drawings, any words are not translated. 
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B. — ttfe VA X 

ts. vxx©AX->£^iibftftB. 
^LT^XAJlICiettS. C'jlt, XXA±tCB. 
VXXAX->^&:gJBft (jS^) sns. &43. 77 
^tc^(&£nfcA?->«iS;m«fl:snT:fco, a©® 
«ba^- >*^xA±CjE?Sfce^-r 5 (cBXxAJttc: 

[0 0 0 4] JglfMCiSlATB, 77'f7-f u >x©stm 
il:£t SnfcWDSS 0 ©IffiPgB©:*:^ £ £^4t; $-tf-S 
ctc«fco. 754"u>xic;j; oie^snsx^Tie 

£&^4fc;£-a-T, iS03k-l'>->7a (a 
= MPi& t)i/jgMf*©8g> &^{HS-a:5fell?7jt 
St, 77474 1/>X©M(affliJfcK 
a $ n fc IS □ & 0 © SB p U © Jg « £ & ^ ^ eg x» A tfctc 
^StSCtCiD. b>Xb:J: 0 J65fi££*i 

sx^7fejg©®«sii^;K^>Egx37i:t^{xS!l®L- t, 

TtASo 
[0 0 0 5 ] 

[MA5«bJ;5tt-58I] ±i£©<fc5(c. 

K5XB. x^ftill©j&tt*ji4$^izg^ftttfc®j® bT 
$£Mmw 4 s«m) srff-sfc* 

C. 77474 U>XCXD^}gtttC®fi£$nfcitiSW 
A#&x:XftIi;^£©ft:*£&®»^G9 77A«©IPiPBI5 
Sr^X-S |P£!Q (C =k T® ffiX 5 „ iftSt, t^5fe 
ftBfc:fcB5ttffi:g]Bfi89!^4ffi£}gJ!a9iXB. x;fcft 
iis^e.©7t^©+§sgB»75iffip^oxig®$n, flp.ag 

(®ft) tc^4X5 C ^<Dt£M. BBP&Utc 

isttaftasfel;: J: 0. vAX*5J;tf , XXA_hX©08S;O i 
ifl. S*SBtLT©x;i'-77l't)iTt5il' 
■5*SB£-jO*&ofe. 

[ooo 6] *5&ipm, 

©XfcO, ®p&Dfc:fctt5ftig&£&$?t;:ffiix.-Pt7$| 
4mmm<D^.^fy.^mmm : &fTo ctot^s 
8a§Bft3**Bi5J:tfKfla<JI!ft<£&B£«i*fe«ftgB£ 
i«T5Ct^lWtt^. 

[000 7] 

[isnsr^fc-rsfci*©^©] ®®2S6H£»&T3fe# 
1C. *f6 9]©Bl 3B9iXB, ft3f££#(:ii&-t3fc#©ftill 

‘bts.&Wi i gr'&yt'm&mj&'rzrzttxDm i xxxw- *jp 
4>f7l , -7t, KSlt> , r7AJK>ri , l'—X 
l:,k!)i*ESn5Sl #»JtB^6©Jfe^»cS7?^T«t 
0 #M£©ft®^e>&3!g 2 #&fti®£^J&X ££:#©!!! 
2 ;*Xx4 *11/4 >r^l/-7t, g$24-7f7*Jl' 
< >XX b-Xl::J:U®li££n-5S§2^&ftig;^6©ft 
SSI* LTK^#tSSrP.WTSfcJ6©P >x>-y--7t 
#*t€rBAfcBaW3t^SBt*l'X. 89I2B 1 t7r 
4*^-4 >fi'l/-7 2 t7r-f *;i"f >XX 

b-X t. ©Ra©ft&4>lcB. iESl*7 f T7*JK> 


^Xb-Xlc<fc Di^snsi 1 £-SftSia>S©ftJliK: 
S^Ut, iMi2Sg2 tJ-X^-i- *71^4' >ryi^-^®A» 
® (era l x »ip ft fit tc b <1 -o b fcB » © m m m « £ ® 
j«-f 5X'JXAft^B;&*EB£*i. StttBXUXAft^ 
B. !Tl21SiC©HP.#t®«©fi:B ; £rraSnI#6C«fiE$nx 

[ 0 0 0 8] B lf89!©$?®:bV>ffi«K:.i:tttf, b582X 
UXAft#**B. ftiUCfiiJ^eiBK. BlXUXASW* 
<fct*B 2 XU XAgBfcfSWb. BttKB 1 X'J XASBtf 

l#:3ttffiffi£Wb. lff2B2 XU XABP#B. «TE**P 
ftiUDCSSSnstt'blcfESiPftttK^UTli 
«4^I(SIK:®Be.nfcBB©[lAXUXA*^rb. ®b 2<I 
ftX'JXAIl. HfH2ftMfl]{C@«r®&J#X)AWB t. fttf 

[ 0009 ] *fc. &mw<Dm 2 sshjixb. BiftBJi© 
KUBft^gai:. Htrf2^M#t®±tcSBB3nfcvxX© 
Ax->£^ft<ts«fcs^Bftx«.fcJ6©e^ft^* 
t$«itl>5Ct$#att58ftliSift1-5. 
[0010] *fc. B 3 SSfIXB. B 1 36W©ffiSft# 
8i$ll>T, iESI»I±CEIBSntTX^©/l 

x - > £ ® ft it s « _t fc m ft x ^ i m £ s tr c i £ # @4 

it5fl#744XfflfiMft£iftt5. 

[0011] 

[ftBJ3©HiS©ffi^] 77474U7X© 

2 4ffltXr7 tnVI >5^X1-X©P«a©ft?S^ 

l:XU XAft#^**E«£nTtA3. u©X'JXAftf 
SB. Sl75474l->Xl:J;D®®$n5^t0ft 
8i)'6 0ft*ca4Ht. S2774741/7XOAS 
BBS bT$aftMK:*»-b«i>b&«»©!»St®«£Jg 
«t5. £ft. XUXAft^ili, i275474l/> 
X0Altffll:MSti5li:fflIitI^ffleBSfflI-r 
5 Ct«S5i5fcMJntl>5. 

[0 0 12] HttWfcB. XUXAftfaa, ftiCUMri' 
SIBfc. B 1 X'J XASB^feiOtm 2 XU XASBM&# 
X-5. ;;-e, hxuxamb, *sait®fflitiBiB 

»2X'JXA8SB. a^ftttBOKil^nst 

t %> fc s m ft ^ ( C m b r b *4 bi m ic a b e. n ft is » © m 

flXUXAStb. ^-ilftXU XABftagffl](cBST®S: 
}^ 73 A It m t« BS W S <BJ IX ¥ a & It X) It ffi ® i: $ W X 

[ 0013 ] se,»c*«:w&#ij*afc«tn«. a 1 xu 

XA^«©»tu®BS*PftiA(cBibrM#^iEizg^^© 
ft®ITM$ti5 47>BWrfflS«b, B2XUXA 
«ttt©4 o©(i^XU XA^S^fttttcBSbTjttlUii: 

cfc-5 (C«i^^IS6cet)5ESn^. -e-©*£3l. $1 XU 
XA®«*J:77a2XUXAgE«©f8ffltC e tD. *27 
5474 b>X©A#t®txBSqSft^lcMbT®-bbfc 
4 o©MW®^75^n^n3f^aafc®B£sn?.. ci-5 
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30 


50 
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lt. mz 7 5'i'T'T i-yxco'&wm&fficDi&mizim-z) 
^©WPSKStTf 3BBP&9 tf;,t 0 . 

Hfc><3>-5 5 £©*§•&, 

m2 751'7't' b>X£4]-bTffi5fiE£4l5:x:&5fciE^e> 

©atffiftifi© 5 -688 □ & o Tiii8c£ 

&<. ffBPi&0T©5t»&£&»(;:«) apt> 4 
WfcfTP £ tlfi-VZZ). 

[0 0 14] Sit. 2 707 5-f T-f b >X©HU ©5fc?g 
^tcES^txfc'J b-Jfc3&S©IKj&E«;fc,fctfm 1 7 5 
-l'7'fb>X©«b£m8l©p'&©i!>&< 
StSCtCiO, Jg2 75474 b>X©AStB(C® 

£■=>(::. ?fS2 XUXAgBtf©&<IftXUXA©«g-£^ 
ftS-a-actlcit). ®2 7 74 7'f 1/>X©AWIC 

-5. gft^i, 0 . BBPi&0T©5fcSt 

&£&$?4<S^j&MB8©/'?XX-:5'*^4fc; 
£■&& £ 

[ 0015 ] s 6cgij©*ft:Wja#i^«iK:j:n«, mi 
X'J XAam©#4ffi®te*ip7t$SCWbT2#ft;&ngt© 

pj§ft®-Tjgj&£nsjg?r®£trb. m 2 xu XAgsttf 

©U>*< tt>40©HftXUXA*tSip^tttCMUT» 

»i:fea«t-5fcj®^Piflec«i^$na. ^©ism. mi 
xuxAffit}*«ktxm 2 XuxA««©f^fflK«i:o. m 

2 75<7< b>X©AM®t:»ip7ie«StcJtbr<B-bL. 
t4>&< t & 4 0©MMM«^atili^t)clC®5iJ LTfB 
C5U, m2 77<7'f i/>x©MiiiS 

£i(c4;9. 

5. £©>«&&. MP&D T©5t»&£&$fl;:ffllA£>T> 
5 £ <h*>iT#S i: t fc(£, f0f¥ttSf£ 
1x4: OM PKD-eoM^Saffix WAPPii^JgM 
fl0/l7A-^S3EftSti-5Ct!J«Tt5. 

[0 0 1 6] «±©J;5tC. 

14. MPi&O lx45lt$ftia&£a»IXfflIA£>T>. HS?HS 
9! J ?>4ffiMi5i©<fc5&^J£Ji9]£:fT? £ <fcri<T#3. SO 
at. «sm&]«fetx4:o. ip^oT©5fc«&traffic 

ctiif-es 

-5. LfcibT, *&spJ©M9]5fc^B£ffi.^iAA,t'B 
TtiiB-rtt. g&mmommis&zfirt? 

ItZ-tt-C. RttSgT^SBlSm^-blXjSbt&f&ye 

¥%<Dm®m&£zfm&m&&wz £ ^© 

i« l^B7t!lS434;tf afftegft&ftWfctT. X 

Jlz-X-y b©jasuaffft»iBB5fc&fT'5££tf*T£r5. 
Sit. ^I^HSroBgBg^^gaSrfflViTSBaMSilcEB 
£ n;t t a * <nn t? - > s ®S5tttg« _t ix s^-r -5. ifi 
«•£&¥-3 M£tX\'- 4 X©8Jit;tf?£TI4. afffc»7fc&# 
©fc tTiS^SitSrff P £ t»lT^S©T. afft^S* 
tt-rA'X X £S!iS£T 

[0 0 1 7] ^%W©mJS0>J&. i#0il:SUutlil 


its. ait*. ^^w©mJS0ij(c^^s>®?g^^sa 
£BAtB5fcgB©«j££&B§&<Jfx5S-r0T;&3. 0 1 
IX4JIAT. S^SS©Jt«&AX(c¥ff lx Z$&£. JtWA 
Xlcgfi&BftfctsHTEI l ©*8®lc¥fT&;£ftlx Yfft 
£. ftl&AXlCgit&SrtlXtiUTS 1 ©iffiBtcgitfc: 
^(Sitcxias^-n-enB® otos. 

[0 0 18] 0 1©B5fcgBI4. St5£5fc£&iS&-r3t«> 
©5fcMl<fcbT. ttxtf2 4 8 nmifcB19 3nm 

© saa © ft £ «<s&-r s x * -> v v - -x- %m. £ a a t ia 
io - 5 . ft® 1 *'5!itffl£ntftmi4. —*t©b u > f u # 

11/ b >X 2 a 45 4; t£ 2 b ri' S tS tf — Alt-X/1 >X— 
2(CA^-rs. #b'J > K U#;UbbX2 a454:iX2 b 
(4. iai©iffiffirt (YZTIfi) IC43UTH©J3 #t4j 45 
4;iXiE©Ja#rt b. ftMA X T*fi® 

iB3£fS®rt (XZfirt) lc45lAT¥fT¥®ffi£ b 
TMTS. bfe^oT. £ — Al^X/Ot- 2 ICA 
#4btftjfel4. 0 1 ©*ffi®rtlx45t,>Tifc*£n. J5r3£« 
tt©»rB£*r-r-5ftJfnx&®£nt?g. t-X5"Y*^X 
>7-^l/-?tbT0Il XXXTXb>X3 IZ AS4T 
20 5 . 

[00 19] miAXXTX b>X3 fcAStbtftlfc 
(4. ®177'f7'U'>X3£i(StS«i0U>Xx 
bx > Mx4; 0TiS:7cWi=»*iJ£ti. -E-ro^fflJItb&Blx 
bbXlbXb b©8t»x*ff&-r3«!ft©ftiEtfc£«l«-S 
5. ®l77474k>X3 0iiIjjSBl:i®StUS; 
is&©ft®«t^<=>©ftjm. ^iisxu xa 4 <t®^xu 
XAftfifl=5 tm&Be. gi^Bj®© U b-ft^?6 6 
bt&. t7r-f*lK>ri'b-^ 1 !;bT©i2 77 
47-f b>X7tilWl;IitS. &45. &iiXUX 
30 A4454;iy:(eftXUXAm^^5©«6£43J:y:f^fflfc'P> 

OiTIt^itt-S. 

[0020] 5277471’ b>X7 ICAWbtftlft 
14. 5 2 77'f74b>X7SiJjtt51i:0b>XX 
bX > b(c<fc 0-Ji:76W(c^f!l£n. i£-©l£®Jgu£®(c 
mi 75474b>X3 © bbXl bX > b©|gim 2 
774741/7X7 © b>Xl bX b b©igci;©^T^ 

£n5^©7ti!ia^e.^-5-7is:jt!ii^®fiE£n-5„ m 2 
75474 b>X7 ©^®m.Sffilx®fi££ti)tr;j>:5tiii 
^^©>t^(4. ^-©ja^{xEB£tltc:WPiBM3 8 £4)-b 
40 TfelBStlit^tX. P b^b-X —9 (CAS4T-5. 

[ 0 0 2 1 ] ®PJS0 8(4. ZttA(45tfflAX(CSFfT^ 

ffifeo&mmmzisim'zjMti.t'-i'v b Ohije«) ±ic 
4H^T n Jim (X£ ntcS it 14* £ 5 ©&&-5It 

ia©M P®*^rf'5. -t?£t3t>. fflPK08®t-b y 
MX(4. A#£©S^snJK«©BSPgB^>. A#£434; 
t7®«©S7i5*S^« (RB^) ©SBPSB^. A^£43 
J;0:®te©Si5:-5BaP7i:tft©ffi PgB7f IXfS bT 

®fi££tlT7iS. bfcAioT. iPKO 80?-b7 h 
£ 0 G £ T J9r S © M Vt S fc (4 A S P ® & SB ^ 5t 

50 *SR(C|g^-rs C <tlx4;-7T. m275474b>X7 
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7 

s in, x & s£ $ n ft - # % m © m « s it ft * € s & m m 

©®tf£;fclt*lS£ tC®]®;* ft5. 

[0 0 2 2] iPKO 8 leJ:-3Tf?rM©lB5#i£jfcftA:£ 

n >r >■*)—%¥ 

m9 (DMytftm&gvi ts, i5r3t©/tx->*tBi&£n 
tvxi? i ossgwtc^—nw-rs. i o©a 

X->£rS® bfcftlSft. 1 ISfLt. & 

ttSS'CSS'JIA 1 2±fCXXX7<:? — >©&£rf£ 
fiEX-3. C5Lt, 1 1 ©3fcttl)AX<hiS3£-f 

5¥® (XYTO rttfe^T^x/M 2£r^7c65l; 10 

8&W)&im o £ tie <fc 0 . Xxa l 

2 ©&®}fc®t£fefi7?xx l o <nn? — >lfim'&myt-£ 
n& = 

[002 3] 0 2 11, 01©I177'f7'f U>X3^ 
6®277-f7-f 1-7X7 *7?©«lBE«r«l»SWtC^-r0 
«7t, (a) ttMlPli^ff^SlttffiS:. 

(b) ft 4 ga^SagUSrfr 5*2«I&, (c) ftUft 

X'JXA !!£•&# 5 S«tfi&-r%#<IftX'J XAfflifiEJf 
nfUSLTb?). £7c. 0 3 It. ft$tX'J XA 4 til 
ft7'JXAl^#5 i:©f£/B £IKHJ]-r£0X‘&oT, 

(a) ft 0 2 (a) fxMfS-r-sm 1 tt«5£. (b) ft® 

2 (b) icMft-rsSg 2 VzW<&^ft^n^LT^Z>. 

[002 4] Sf, 02 (a) rfct 7* (b) S#it5 
£, ft£tX'J XA 4 ©3fciliffliJ©ffili. }fciftA XtC^Kfc; 

tJt. ftgiX'J XA 4 ©XX 
i7fflO©fflft. 47©lJf®4 a~4 d*'6at), 7X7 
<Mfeft;fr>^T:£te«lCftit0@1*fejgfi£$nT©;5., $ 
MCpiffllCft. 47>©IJfI4a~4dft, 3fcf&AX_t 
©-.6 Sr ll.Sba.oX®* ttXYWlcTOoT 4 X>©^^ 

strt&iEmfimiDfimm #jb) fetaau 

T©S. Ttetot,. 4 X>©@Sr® 4 a ~ 4 d ft, TtttA 
XlcHlx T#»teIEBgftif£©ftStBtc*ayj LTH5. 

[ 0 0 2 5 3 Sfc. lft7'JXAi&«:5 ft. ftiiX'J 
XA4©4 X>©B#tdS 4 a ~ 4 d fC*f|S] bTTtffl A X fc 
WbTAtrffrfeEBStlXcM C3©<Bft X'J XA 5 a ~ 5 d 
i>6i®4ntb5. &fift X'J XA 5 a ~ 5 d It. 0 
2 (c) fCSTcfc^fC. £#a<Jfe*E®t£lC»B£;5n. ft 
ftX'JXA4©£-@£r®©fift Cr*t>-&Jt|ftAXfCS 
i&itiMtiOJfttft®) ti CftS©«ft£*T-f 
S. l/fc))<7t, 02 (a) ©SB H£J®ICi5HT. filft 40 
X'JXA 5 a ~ 5 d ©7tiSfi5©®»rfflftftiiX'J XA 4 
0J]|6lt5ISr®4 a~4di^Mfn¥l?T®0. <S 
ft X 'J X* A 5 a ~ 5 d©-7XX®iJ©Bfti:t)lC3tlftAX 
ICSBX s *5. 

[ 0 0 2 6] —*. 02 (b) ©SB 2 ttlg lets ©Tit. 
filftX'J XA5 a~5 d AX 1C 18 brittle f9r3£ 

©ftarc vtm 1 vtmA'zm^x^z. ®ftx 

'JXA5 a ~ 5 d © ft HUM © ® St ffl ft ft St X'J XA 4 © 
JSSr®4 a ~4 d <fc JPffT fifc: < & 0. ffiftX 
'JXA5 a 5 d ©XX X ffl©Bftftl& A X legSTft 


£t < 

[ 0 0 2 7] ;;t. 02 (a) (Dm 1 ttJUerttJS-f-5 
03 (a) StltSi. IB 1 XxXXX U>X3 Sft 
bT^BESn7c7tiSB^6©»tf]7t©£71fc^ft. ftMlA 
XtCJPfTlCftSIX'JXA 4 fCAW-rs. 7tttAXfc¥fT 
leftStX'J XA 4 fCAMbifc^ftiSiUt. ftitX'JXA4 
©®Sr®*J;tf<IftX'J XA*§«:5 ©BJfBX^n^ 
nsjffs. bri'b&7!>i£. -tj$b£J:'5teSB 1 ttffi-e 
ft. ftlSX l JXA4©@Sf'Bit<SftX , J XAlnf(:5B 
®5rffitftS©fc¥fTX*^fcii6. ftltX'J XA 4 *3: 
tffilftX'JXA*&f£5 £ftbfe£ftSiifi, pjtfftBlA 
X le ¥ ft 1C tz o T S# tB $ ti Z>. 

[ 0 0 2 8] flftXU XAl&ft 5*'6 3fe«lAXlc¥ff 
ICSttb$n&£?ti»ft. 'Jl/-^fi6S^bT, ®2 
7 XX r X b>X 7 ©AMffiO + X.' (MAXiAlt® 
t©3£iO tcASt-rs. Cx>bT. 04 lc^-r<t5lc. 
S2 7 7-f 7<l/>X7 0AWB© [ i I 'tlCft. *177 
XXXU'>X3©U->X:tbX> h©»rB®4A <h 
ik«'WXXX©/jN$©®^«©MltB«4 1 <0*£f$il 
20 l?St) ^fgfiEStlS. -rTtlb-fe, 02 (a) ©JBl4£ 
ffiXft. SB 2 7 5-f XX l/>X7 ©AWBfCJBsE^tiS 
MSt®«4 1 ©XXX*i)±K«/b3 <^.5ck^{C. U U- 
-yt^m 6 ©ji^ESi*is^snx©s. 

[ 0 0 2 9] ft*. 0 2 ~ 0 4 X? It. 0ffi©B^lft'ft©7c 
©fc, xx b'>x©^fflsaatca< 

*ISlCft&X XX XX U>X 
ft#t©V>Xxl/A > *lTVr>S. LifcTii 

■7.X, 04ICrf31>T. I277XXXI/>X7©AWI 
fc®BEStifcfiaM®«c 4 l It £-3Stffll/7Xxl/^ > Me 
30 A«t5. d©^ft. Ma-r5te©0fC*©-c=fop^-^ 

[ 0 0 3 0 ] C©«^-. *275XXXl/>X7©il 
M&ffifcMtfLi!tlZ>- : &y£M(D±#MmZ. *2 7 5X 
XX 1/>X7 ©AH@IC®fiESn-5fi@»®«4 1 ©^fr 
l^ttfcAtfSLT^S. LfcdioT. 04 fc^-Tt: 5 fc. 
m 1 «®fci3©rm 275XXX1/7X7 
1C m ^ S n Ac X ^ in © :£ ® fc A# £ L 7c M O S © /b 

S7tn®BBPg84 2 S^H^^?SrtfCg^r set let; 

0. X^3ti®©»ttSrg©/jN$7xRlgttfC©I® LT. © 
toU»4/hg||Pl!iW£fT7Citf7S«. C©«-&. CC 
3fc3fc®a'5©3taJ3fcJfE© bSlOiKO 8 X®jK3tl-5^ 
^ft^#fC'>?t< . iPH!0 8fro)£MifeSMlC#lx 

[ 0 0 3 1 ] 02 (b) ©^2 1C At 1ST -S 0 

3 (b) S^fSf-r-5 <t. *177XXXU>X3S]ft 
T®^^tifejtM#^t.©»m3t©^jti®it^*aAxic 
s P?flCftglX'JXA4 ICA«TS*4. ft«6X'JXA4© 
®SfBi:iSftX'JXA*-&^ 5 ©SSfffli^iPfTXft^ 
fc'fc*. ftiftX'J XA 4 rfecttXBftX'J 5 s 

50 ^Lfe£^^lt^lttAXIC7tLT«^ T Jtta$tl-5). $ 



e>ICi¥*ffllCli. ftiy'JXA4 0iSfIti«y'JXA 
5 <D®mm t ©rafig ifiyttb a xt>> e. ins ic l *. 
75*oT/h£ < 5 iCSSStlTl^fflT, 

X A 4 i5 cfc V m ft X 1 J X A * £■ # 5 Sr fl- L & £ ft SS! tt ft 
$fiA x*' e>&ittfttc@ins^io](ci9^ Twai^ns. 

[0 0 3 2] bfc^oT. ®fcX'JXA3l£flc5a>5M 
ffl$nfc±3t*8li. 'Jl/-f^6S^tT, 1275 
'f7'fl/>X7 ©AM®lcii©TXM135 <fc Y «blc *f L 
xtnfn4 

277-f7'f U>X7 ©AM®©*^'al&i-lfc&BlC 
AMT-5,, C^Lt, 0 5 tCSiTcfc 5 IC. S277-f7 
-f U>X 7 ©AM®lCl4. Sg 1 7 7< 1^>X 3 © U 

>Xxi/^> h©»rffiJEm t+UHTifclgWy-'f X©/h3 
Xt*E»tK©JSM®® 5 1-54 tfMSnS. T&fc 
t>, 0 4 £:®5£:£J±«5#JST5£. AISXUXA4© 
&@erBi:{I£lX'J XAlSflt 5 OT&BiffBA^spff A; 

£f§£X'J XA 4 ©&JBSr®»C»bTfii« 

x>j XAi^ft 5 <D&mm ®**ft«i ax it w l-cm£mt 
BrS^ftSEXcltiSHfe® 2 4fcfillC^{t;T5 CiCiO. I§ 

2 7 XT 1^>X 7 ©AM®©T-C,'IC]g®;snT 20 

ISM®® 4 1 *4-€-©AMffi© 4 SUcifij^oTVfT^KiL 
T4C?©>{SM®® 5 1-5 4WM5 ££*15„ 

[0 0 3 3] £©#-&, S2 75-fT4'U'>X7 ©&ffil 
i,SICM$n5i:i}:)t®0^«4*B, S2 77-f 
XT 1/>X7 ©AM®ICJE5BE£*l5,4@tf;©MM®®5 
l~5 4 0i(Si«i:»)£5tl->S. Lfc^-^T. 05 
lCitJ:7t, S2ttifciiliT$2 774'7'1 - l/>X 

bT4x>0/hss;n»ipg5 (raoTX^BDgB) 55- 
5 8 SBSHJJtSSrtfCiS^-r-5 ' ttc± 0 . -frftmom 
«SEgx-7x«ic©jisbT. 4 mgf&mmzfro 

d com-Sk. ~'<kytm^ 6©Mmft3t© 

o^MPi&O 8 Tj&iK;*n5ft3il4##lc4>&< . BfJ P 
i&O 8T0*MSMC«IA5Ct*!X^5. 

[003 4] i;5T. 02 (a) ©US lttlTU U- 
yt^m 6 ~ 1 ic± o . 06 

ic^Tctyic. m 2 V xX X-f U>X 7 ©AMBlcy-T 
X0*tSIMI®6 lSf^tS^t^TtS. C® 

«£•. S 2 77< 7-f l/>X 7 0«fl]l,fiICUHTl 
M®®6 1 (Cj£:i;T^®$n-5.xi^^!llc:M(£:bTB8P 
m<o* & teHM up®6 2 ^RgBjD’eiJSrttc^^-rsci 
itto, —xytmoj&vi&mcDjz&Jzpi&vuzfflm. v 

X. 1^*5 <$3*:g|PjPSSiE£ff o d ttfX&Z. d©*§ 

£&. —xytmfr*><ostmytM(oo?>mngir)8-emBi 

fiFlcffliA -5 d d©<fc3tc. Jgilfcffilcii© 

T'J W — ?tf^6 0«fiE#£*fl:3t5m. ISP 
R08T ©ft®&£fi#IT«JX.X>X>F I ]jemtc£lffi;5n;fc 
©A#£ £SHfc£-B-T. SlftfiilJT''*#/'?*- 
>lcS U 7cli3 5. 
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[ 0 0 3 5 ] £fc. 03 (a) ©Sfl 2 tfc^T^igX 'J X 
A 4 ©JS#rHlTMT5fil£lX'J XA#6«: 5 ©SfifB© 
d 1 ic <t o. i277-f7-fv> 
X 7 ©AMBlT®fi£;*tt5!SM®® 51-5 4 ©T-kft 

SS-IT, -ti£LXc<fc5 

ic. u 6 (DMAmM&mgi&fcz-ttz ~ ttz 

cfcO. i2 7 7'f7'f l/>X7 0A#Il:i{J$n5i 
M®® 5 1-54 ©■y-'f X5^ftSt5Ct**Xt5. 
d©ig£\ ®M®®5 l-5 4©y--f XfcTtXTdl'&H 

io icMf£:bfeEgo7X«ii o&frmmyt?&\*i\zw.iz.-?& d t 
itjco. 4m^mmm<D^9 x-x (iM®«0y-fx 
45TTX4 1 tfti) &2£<f2H:Z>Z iiWXZZ. d©<t5 
1C. 31 2 ttHlciiBTftltX'J XA 4 ©SiffBIcMTS 

fii 3 x 'j x a & ^ #: 5 © ® ft ® © « # & ® it ^ f t s -a- fc 

0 'J ^-Jt^*6©^.^BWIS:iilC^MfcS-a-Xc;0-r5 75: 
ttX. IBDiS 0 8 X©ft»4c£&£Hcffil7L-c>c>. 4if 
»®9s©7'?vTt-^s^ibs-e-T. 

7-? ^ - > tc M l oMmrnis & 

§5CtA«Tt5. 

[ 0 0 3 6 ] 0 7 li. XAI&# 5 ©0 Jt® S 

yt «a a x ic w b x m m tc m w a tz © © js »«» * ® ® -r 

5 BTfe7t. (a) tt®»jffiSI©<B!lB®X* 0 . 

(b) lM«IICiSoTiftX'JXA*&«:5i;fliX'J 
XA4tBfiSi«SSt@Tj55. &i5. 07 (b) 
■pa. 0®©B^sait©fcs6ic. mwjmm<Dmf8.wm<D5 
Sn-7H®{}5 0 0 ]X^-©®^©0^«®«S UTl'5. 

[ 0 0 3 7 ] 0 7 lCS-TffiS!l«*t4. Jt$ftAXICj(loT 

^7^-5<fcy tcseasnfcDy fsb«5 o o £«at^ 

-a. n y ksbw 5 o o ic is. crja^'S Jfe 

30 iAX) IC«loT7t»)SfttC}f $ ASB« 5 0 1A«®0# 

it^nrv^s. c<dw ts ai®M 5 o 1 icii. 4^©x — 

ASIM 5 0 2 a — 5 0 2 d © — Sg^fglf 3 *IT©-5 . S 
tz . 4*©7-AM 5 0 2 a~ 5 0 2 d®fflail. [1 
ftX'JXAi&0:5 XA 5 a~5 d 

©xx ^®j©®©fiif^eaiC'rti j E r n[g^$nxv''-5. 
±^©,tyic. 0 7 ic^-rffi«i®«iii. fii^yy xasi 
5 ©®Sf®*>tfflAXIClS LTM^IC®ttSXcl* 

IC. ]tttAXICMbT»a«i§«Wt5. 

[ 0 0 3 8 ] bftAio T. 7otx.lJ®aft77faX- 
40 ^ (^®^) ic<to. ®7ic^^TSi^x^-r&H^e. 

$ ASB« 5 0 1 SSfSdS-tt&i. 

4 *©T-A®« 502a — 502d li0 4>H^XST 

-e-©^ 

S. Ift X 'J XA«^^ 5 0®^ X'J XA 5 a - 5 d ^ 
H'fSiiTStfiSA^lES-CSTfiESTIIIiSn 
•5. C 5 IT, fB}^7xffi»««»IC J; 0 . IftX'JXAi 
5 ©a«T®€:7t<®AXlcM bTM^lC®M©ftftfc* 
W®175Ci«Si. 

[ 0 0 3 9 ] Ul-h©<k-5lc. AHifi®XI±. ftliX'JX 
50 A4©&®t)f®ICMbT[i^X l JXA«^#5©&®tff 


®£¥fr CffioJfcSS 1 ttliKiJUT. 'Jl/-)t«60 

M&iBm&mg.&itt'-ttzrdwx. monso 8-e©^* 
RjimKiMPKsnfc— 

#3£gHfc£ltT. bfeffil 

B3t-l/>y-f£S5; l !;i)!Tt5. Sfc. ft$tX'J 
XA 4 0§iSr'®IC»lTSftX'JXAl&(|:5 0&I 
SfH&«ttfc^2«JIK*^-r, iftX’JXA#^5 
©Si>Tffi©«#£B:i:^ft;£-B:fc 0 ') V-%^% 6 <om 
jii&m&m&mtzvzrdv-e. mas^o sxoytm^ 
5^fin:fliX33, 4M$zmmm<Drt7 x-xto 
ax. 

ommmi5<kVM&m&$:%z c ttfixzz,. 

[0040] ®8 a. fg i ^j®^isift^-r-5 0-e* o 
T. ^ft&KiloTSBB^njtRitX'J XA 4 0 <fc{I&X 
'JXA*^#5Ot0fifiiiSStlt^5» Sit 
tmiSKom ^.^gtxu 

XA 4K'reXTRISXU XA 4 0 **EB£ *11.37 4 37© 

<S£X'J XA)5^&5IftX'JXA*&«:5l:«AT8 
37©<g£jX'J XAi'6S5IftX'JXA«^#5 0*t|2 

fi^nrt^ifc'tti^^wsiwttaiUTv^. ei 20 
T. ±j£©HJgW£©ffij8j#UCJ£BLT. mig&MZ 
Ift^T-S>o 

[ 0 0 4 1 ] fl 1 ^JgCTK&I^T. PliX'J XA 40© 
HiS0*J©ft§tX'J XA 4 ©}l£i!S®J©®£: 
ra«K. JtiAXfcSil4¥ffittlc!g^$tm>5. £ 
fc. Rlt X'J XA 4 0 CTX XfflO©® fi. VXXHKIbJ 
^oTRStmffittKjg^anTt'S. secffica. 
RliX'J XA 4 0 ©VXXfiiJroSlfrBtt. TtfftAXKgi 
bT*f*ft;&Rit©Rgt® (&B£I&< SMB) KfflSbT 
1^5. Sfc, JI£|X'J XAl^fl: 5 0 tt, ^IfcAXKW 30 
1/T^s;lcffiisnfc 8 o©Eft X'J XA 5 0 a ~ 5 0 
h *>'£.#?)£StlT 1^-5. S-MAX'J XA 5 0 a ~ 5 0 h 
te. H8l;StJ:5i:. ±&«KH£iJg1*K®fi££*i> 
RiX'J XA4 0 oitMtSlSrBo®^ 
MAXCifiSItiSfBt^tftS) tSIffl tfi 

&<Dmn 

[0 0 4 2 ] bfctf oT. |g 1 ttiCJil'T, fil^X'J 
X A 5 0 a — 5 0 h © Jtigfi!l©@#f ffi ttRH X'J XA 4 
0 ©2tfaT£@Srffi<h^n^*xl5«¥fTT;& 0 . fll^X 
'JXA5 0 a~5 0hffl77^I©®ttifel:)tliAX 40 
icgfi-T&S. CXbT. Si 1 ^S50!l©|g 1 
JS0!l©S§ lttffii:K«BSSK, S2 75'f7'fl/>X7 
©Alt® ©^-L'KJo^T. Sl77-f7'fl'>X30l/ 
>XII/ * > h©»f®Jg^i:tS«t§ffi<*;ltKMXXX© 

[ 0 0 4 3 ] -?}. iftXUXA 

5 0 a — 5 0 h^7tWAXKMbr»fi:KRlf^©ft®7' 

It® 1 . ^E-©ig*. gftX'JXA50a- 

5 0 h © ftiK<lJ©B{JT®(;tRS£X'J XA 4 0 ©XtlSlTS 
Biff®£: 0rS©AS7ctt«#. IftX'J XA 5 0 a - 5 50 


&mW- 1 1 - 2 7 4 0 6 0 

12 

0 h ©^X X®J©®l±Jtitt A X IC^j4X(i&< &5. b 

fca<ox. ®ftX'JXA«^fls5 o^eitmsnfc^ 

«. 'Jl'-*?*6Stbr. S277<7'fl'7X7 
© AW® K * 1>T X*t*3 <fc 7* YUS KXt b T ^*1^*1 0 * 
fcJcUU 5&fc*»«t>fc8*©;ttS*tt*Sfc»^-rlfS2 7 
XX XX 1^>X7 ©A#t®© c f 3j jj , 75'?>P®tlfc'&BKA#t 
■T-5. 

[ 0044 ] :5bt, m 1 gM&iom 2 vtmxte. 0 
9l:sti3i:, S277X7XU>X7©A»il:« 
HT, SSI 7XX7X l^>X3©l^>XxU-A> K ®©r 
EJg«4:S»fffi®XtfcttW-y-XX©/hS&ffiJ&«©MI4- 
@J£9 1 ~ 9 8««Sn5. -r*S*7*A 
m 2 Vimiz£fcTZ> C £ K <fc 0 , S277X7X1^>X 

7 ©A#*B©4 1 'klCjefi££*iT<Ajfc!ll*M«A t 8:fc©iiC 
Wtt^»C»7>T¥fT^«jbr. 8X0lMSIi9 1 -9 

8 ^±^WKRMltKje^3 n-5. 

[ 0 0 4 5 ] £©1§^. S277X7XU>X7fflI« 

S277X 

7Xl/>X7 ©AltHKJgJ&£*lSS!8tfSi5£ 9 1 ~ 9 8 
©^r^Jg^lC^JiSbr ti-5. bfc**oT. ®9l;S-T3: 
3C, S2«®lCl5HTS2 7 7X7Xl->X7©i(i 
JS&j6®K»j*£nfc-&ftB©£(fcJBttK**{&bTt®*!? 
«©MngB9 9SIit28rtl;®$t5itl:J:0. - 
^Jfci!I©JBm£fS?fmKIMPE bt. 

K©JS£-t>. £ ©#* 

m3tm©X-eMPiK D 8XJgK$n57tm«^«K^^ 
<, iOK0 8X©Jt**St!ifC»X5Ati()fTt 
5. 

[0 0 4 6] Sit. Sg 1 ^J£0!l©Jg2 «!IXfR«tX'JX 
A 4 0ffli5fffii:MT5iflX'JXA*^#5 0 ©JB#r 
®©®#$®S^lt:S'a:-5 K tK± 0 . MS27XX7X 
U>X7 ©A#t®KJgJ&£*l5fia#*@® 9 1 ~ 9 8 ©4 s 
H AA*7S5. S?>K. ij 1/ — 
*6©»,4IEffilSrES^lfcS-e:SCtK c tO. S275 
X XX t->X 7 ©AMBKJgfiSSn-SSait^JlK 9 1-9 
8©XXXStftStSAii<TS5. Sg 

1 ^JgMlOfg 2tfcffiK*3HT. IftX'JXA*fi(j:5 0 

©B#B©«3£B:i:£-fb<*-frfc0-'J i^-Jt^*6©j£ 

StT, 10^0 8 TOJti* 

Sr&WXcfl) *37 37. <t«^JgEW©/tX 

-a-r. *jtsB-r^#»«B^^->Kigbfcs*jt^* 

[0047] 010 (A. m 2 2£MM&®.m-TZ>mx$>i 
X. ?£6!lK»'7T62fi£*afcLlJJimX'JXA 1 0 4 <t<S 
ftX'JXASS#l 0 5 t©&BI8ffi£^X®r*2)<. 
fg 2 ^©^l«±a!©SIJilRl<*:Sl®©«^ : £^-r-S>*b 4 
77©®Sra§Wf S ft $6 X'J XA 4K'RAX235©®Sr 
E^«t5 UUJg«X'J XA 1 0 4 tJ<BBS£* 11.37 4 37© 
®«X'JX AA>5/5;5IftXy XAl^ft: 5 l;WAT 2 
37ffl®ftX l JXA«'6*5SftX l JXA#&ft 1 0 5*5 
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e a s nr © -s.6 fctf w ±^co mM m t fflm l t i>3. 

«T. LT. Sg2^®0iJ 

saiflta. 

[0 0 4 8] m 2 LiJlJttX'J XA 1 0 

4 ©;)l£i!I#J©E«. SUSCT©^«tXU XA 4 ©JtaiffliJ© 
BtraSItC. ^WAXKSie7S;^®«{C®fi£$tl-CH 
3. S/c. ULlJgtt7 p 'J XA 1 0 4 ©7A7ffi!l©®(i. ft 
«AXt!3?t5X« (£ActeY«l) (Cl€bT^^^2 
X>©3p®tt©B#T®l 0 4 a*<tt;i 0 4b)i'6fi;D, 
YXi7®Jfc|pj75>-3T±&WfclHJtfcl;;®fi£;*ftT©S. S 10 
Ac. <I)i|7 p 'J XASg£# 1 0 5 S. X» (SAc(SY^) 
l:lLT»»HE13nfc2^0ift/'JXA 10 5a 
iJiAX l 0 5 b^<=>8tfi£;*Ai-r©5„ XA l 

0 5 aUilfl 0 5 b«, il 0l:it<k^l:. 
izm&tRfzM&sti. tummzfj xa i o 4 ottfiiTz 
(Tttt)-*>y£mAxizmm./2iffihBtfrffi £l 
iHCftgoisstts. 

[004 9] LfciioT. gl IASS C* ©XT. (SAX'J 
XA 1 0 5 alJitf 1 0 5b ©ftM®J©®#T®{4ilj Jem 
X'J XA 10 4 ©M(S]-r-5®»rB 1 04 at3j;r/l 0 4 
b t^n^tispff-e&o, i^X'JXAl 0 5 a * 4; £A 
10 5b ©-XX7<»I©BI±£: t>I;:ftfii|A X fcSitX?* 

•s. ;bi/T, as i ^®M©sfi i i 

i2 774 , 7-n^>X7 0Ait®0tt' 

IC*©xr. MS 1 7 A7 7 -f b >X3 © 1 / >Xl U* > b 

© Wr ® ^ « <t ts <k & it« « -v --r x © 4's © $g« © sa #t 

[ 0 0 5 0 ] -*, Sil 2 «S8K:*©x:tt, XA 

1 0 5a iltfcy 1 0 5 b^X® (SActtY®) (CMLT 

M«:icfjr^©ftSAcitm i . -e©ie*. ® 30 

ftX'JXAl 0 5 a*4:tfl 0 5 b ©ftiHfll©@#r ®te 
lUrntty U XA 10 4 ©2t|6j-r-5®#f® I O 4 a 45 4;£X 
10 4b iSftXU XA 1 0 5 a 

*4:tfl 0 5 b©YA7<BJ©®t4ft$lilAXt;:®ifiTf47t 
<&3. UAcAAoXT, IftA'JXAISftl 0 5^<=.St 
aisnfcftte. u lt. g275<7 

-f 1/>X 7 ©ASfffiJCfe^T Y*ft (£fc(±Xfft) tC?&o 
Ac 2*0>tkHWmiZ%l-2T?8 2 7 7^7-f l/>X7 0A 
Stffl©^ *^<=>18*1 Ac Sate A ITT 3. 

[ 0 0 5 1 ] ;7LT. MS 1 ^B0iJ©JfS 2 0 

11(a) lc^-r4; 7 tc. i277-f7'fl^>X7©A 
St®C4>biT. ®1 77^74('>X30I/>XX1/A 
> b©®r B®tAtffi[Erctfc«Wt)-'f X0/h$*®fg«® 
saM®** i i ifectrAi i 2 tfffiSfiSsna. i-it**. 

SfS 1 fr 5.SB 2 ttffiC£[l:T3 d tiz 4; 0 . 1275 
-f7-f b>X7 ©A8t®©4>'C.'l;:®6£Snx:©;tHa#t@ 
«^2^:©fe#ttt*Slr»cT¥ff^S(lLT. 2b©M 
mm 1 1 1 *4;tf l l 2 tfYtt (£Ac«X«i) l:»oT 
KISittffiESni. 

[ 0 0 5 2 ] d©«^. i277-f7-fU>X7©Iffl 50 


m&miz®!&$m 2777 
7-i i/>X7 cDAMffiizBf&znzmmmm 1 1 1 * 4 ; 

If 1 1 2©ifi:ig«l;M*ltb5. Lt^oXT. ?g 2 
2 7 7-fT-f 1/>X7 ©^#JJl^®«XJg 
^snAc“^3ti!l©^«:««lc:?tl£:LT0 1 1 ( b) tc 
?K-r i 7 AE®tt©WPg8 1 1 3 SfiaUfftSIrtKiS^-f 3 
dttciO. n^fti!©®#^® pgg l l 3 (DBVUzffl 
mLtz&Bmmzfr? ctA'xzZ' £©«£&. 
fti!g;<b&©Mffi}fcjfc©7/SMni&o 8 rigiecsnsTt^ 
«##(;:'>&<. MDiiSlO 87?©)tS^S^fft«lA5 
c: £a*x?#3. 

[ 0 0 5 3] Sit. aS2gEffi5{S«J©aS2 1*SgX?lJL]fiimX'J 
XA 1 0 4 0®»fBfc»-r5(i^X'JXA*&^ 10 5 
©B#r®©M#£®:iC£{fc£-tA3CitcJ;0. 1275 
-f 7 7 7>X7 ©AStffiC®fi£$*l-5MW®« 1 1 1*5 
.toti i 2©4 , -ij>aas^(b$-ar-5c trfx&z. 

(C. 'Jl/-If*6fflljS®i£lt^£Stt5utl; 
J:0. S2 77-(7'f 7>X7 0AMBl:MSn5I 

mmm 1 1 1 * 34 ; aai 1 2 ©•o-'fx&^ft^-a:* c <t*t 
20 ift5 i. m 2 g;»fi«I©S 2 «@gtC*^T. 

SftA'JX Aft^^l 0 5 ©B»fH©«^^®fi;^{li$ 
■S-it 0 'J 6 ©&£E#l*j8fi£fls;*-S-5;t*W- 

X?. IPKO 8 X©^a^£S»tC]qiA7>7>, 

> tc®bAcS«^^^ ©«?««* «t 

[0 0 5 4] £(±©J:5»x, ±®©S^ia0J*d;u:^J^«iil 
XI4. ID8D tt$ 

mrn^- 

iDAT. dftX'JXAft'&»©BSf®©«^&^fl:^(t; 
$l±Ac 0 U U-3t^*©«^E«i£ja3l:*[l;$-fr-5fc']4 
X?. WPiK0T©7l6«^SSfiFtC«)A-77>gE)gK^©/S 
7A-?sM2mt, S7t®^-r^#®i®/-s7->tc 
i® V Ac S ^ ^ ® « m 43 4: tA ^ ^ gg« £ # 3 C t *t 
TS5. ^©iK^. i®^S)tfia®454:tXS« : ?a:S?t^« : 

All/— X>y b©iSiH&# 7 C 

[ 0055 ] &mMM*ij;zf&BM<Dmy£msizj:z,m 

yt(DJim (.7* h <J 7 ;/777lg) S:igt7X7M4. 

40 IttSie^iiT))^. l®l/Acl/yAHJ(^08f» 
^^5S-r-5X-y^>X©Iig, X7f>J(0Igl02F 
®iSL/'7A b l/'XA b^S©IS#$igT'? 

IA7 f DtA!)^7t5. f l/T, 7X7NXn-fe A^liK 
7t5t, ^IS©®*ISKT. gl^f414^nAc®*SS 
CJlAj«li LT^-yX^bT-SX^ ->>X. SfyA 

#A7^8i:AyA 

-y>n5/l7A-y>i/§©&Ii$it. 
l;rA''fAi5T0f3fl:gfi (LSI5) ^KJS^n 

[0 0 5 6 ] it*. J21±©i»®Xtt. MSMlSffl 
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h'J V^77^lSl:<t0 
bit**. e&ytma&m^tz 

7 it F U V ^77-1 IllCi^T. fiftr/HXiL 

t, »j8nam'\-.y f. (ccd 

m) &Mj&T%z cut. 

ASKig-TS d £1fixzz>. 

1 0 0 5 7] £t*5. ±Jfi©Sffifi31i3±C/^®«3|-pl±. m 
2 77<7'f l/>X7 ©A»®lC»<&£n£Mit8ii£0 
(H-fX) £^4bS-e-£ftl£>tC. 
®'Jl/-^fS6SIl->Tl>.5. b^b&^-E.. M&S E 
®i!><@;£©'J lx-ft^&6 £ffllAT&. SHJl'T'f 
lx >X 3 ©«l;£EfSI d i: 1C <fc 0 . 8277 

-I’ 7-f lx>X7©AMBtCJ£fi£;*n3Bai4®«©l3-'f X 

Sit. 'Jix-ft^&6©*i 
.61E8I £^4fc2-t!r-5 ti6C8l 7 V'f 7-i U>X 3 CD 

827 54'T4’lx> 
X 7 ©A#4BlCJ£fi££n3!lSt®i£©-9--4X£SHt:£-e- 
SitfeTfS. d©tg£-. il77'f7<U>X30 

fe<tAlfS5;±UE8§©Si4i5 
^'fr-r U'>x*fflSb. ^iRsnfeio©? 
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